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= (54) Title: MEDICINAL COMPOSITIONS IMPROVING BRAIN FUNCTION AND METHOD FOR IMPROVING BRAIN 
= FUNCTION 

(54) 5iBj(D««5: i!a«tB*&#-r*EiEfflj3iciafi*t;iHffliE**s-r-sfc 

(57) Abstract: When combined 
p3 with a compound having an 

^ / 1 acetylcholine esterase inhibitory 

q2 R CH~(CH2)7tPO (CH2)7t — N I- 'J effect, an alkyl ether derivative 

1/^ I represented by the following 

O p2 general formula [1] or its salt: [1] 

^ wherein K\ K\ R^, R^ m and n 

fT) are each as defined in the description; synergistically enhances an anti-hypoxia effect. Thus, this combination is useful as a method 
O of improving brain function. A medicinal composition containing the combination of the compounds as described above is useful 
in treating and preventing dysmnesia caused by intracerebral acetylcholine nerve hypofunction or selective cell death occurring in 
cerebrovascular dementia, senile dementia, Alzheimer' s disease, after effect of ischemic encephalopathy and cerebral stroke. 
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(57) 

R^— CH-(CH2)7frO-(CH2)— [1] 

r2 

Tititi, R\ R', R\ m, n«, ?^iBB»<DiS« © t *5 0 J 

^ ^ 49 ^ 6<j ?i -r -& c t jj>^ e> , 2^ ^ §9 © m ^ t) -& « KS tsi efe # T -5 ;^ 
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mmm 

10 mnmmmnu^mfsimm\z;^:b iint>nx\^^^o mizmstm^m^. 

z.(DW^n-m\zn't^nmmm(Dft}sb<Dm.-mii\^x. m^u. ^^v>. h 

20 i7 -TtS^S. — •^rr/'-y-'f X>X(Ann. N. Y. Acad. Sci.).^ 890 406-420 
TS<b'&tl^T-fe^;H3 U >XX5=-^~-tfSWfPffi*^TiS'^ U X 1 ,2.3, 
$ n T s [ ^ A° X — X • ^ — ;i/ • -f:^ • y 7 — -^ nn-j — (jpn. J. 

25 Pharmacol.), Il62#, II81-86M, 1993¥]. 

3-232830 :fe cktJ^i^ia^ 4-95070 (CfS«c® 1 , 2 - XiS? > 
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-1- (^>V [b] 5^:t7x>- 5 -^r;!/) -2- [2- (N,N-i?X5^ 
;i/75 y) X h^^-S/] Xi57y-;i/ • m.mm. (UT. T- 5 8 8 t^Tx-TS,) 
tlf^Vl^^'ft'^m-e&^o ^bT^ T-588 }i. triA-r 7J?^>'T{'^ffi itrCMS 

s/x5='-f ♦ :7 • xa. — n u-^ x.>7. • T r/:^ h ^ i7 :y (society for 

NEUROSCIENCE, Abstracts), ^21#, ^ 947 M> 1995 Sfe, 75 

x5^>r • :73^ — • xa — Di?--rx>x • T^;^ h^i^^y (society for 

10 NEUROSCIENCE, Abstracts) X 2Am. /t— h 1. :ll 228M, 1998^] ^ 

^nnmi^-^m^<D^mm^^m^%n-r^z.h (W096/12717) -m^^nx 

m^mMtiyX-^m-^tix^^^T^:^}^^ u > 017.7^^ -if mmmmxit. 

20 0 >^mm^izWvMmm^^-r^/^:^^mmx-$>^o ^vx. 

'J >XX5^^--ti*|5SW^<©i'Jf^>mSM<£g6<3<h LT> mXit. -Cy"^/ > 
(D J: 3 fSimm^^m^mM t 7 JUn U >X7.7"^-ifHillS!l.h<^)Jia'g-t) 
■& 10-259126) -^WMfijcSS^ilOf^ffl feTP^k-g-i^ (SR57746A) 

t7±:^)Vn U >X7.^^--tf|5§«^J^:Om'&*:)-a: (W099/25363)75; 
25 ^^tlX^^^ . 
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R^— CH-(CH2)m-0-(CH2)nrN 
R2 




[1] 



{ k «^ t o iia t> |g5 1§| tg ^ # t- ^ ;^ t b T W ffl T? a& -I) t 6, * fg 

ii:^^->»a:tt, ^h^^'>, xh:^->, :/D7j?=^^'>, -f v:/o#=ti'>, 
.-ry::^h^->, tert-:/h^->, ^>5^;i/:;r^'>> ^^->;i/:t=^2/> 'vy^;!/ 

; mWi7)\^u^zymiz\t. p^h4^->, xh4^>^, :/a^^-^. -i v:f 
25 □7i?=^^'>, yh^v-, <yyh^->. tert-:/ h=^^>^. ^ > ^ S/*5 <fc Of 

ji/^x;i/Si:tt. t:x;i/, >^n^x;i/, :7'^r.;u, ^>7^xji/, /\=^^-fen;i/. 
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^r'>. :r7^-;i/:t^^^->, ^>7^-;i/:t=^->. ^^•fer.;i/::r^v'. ^':f^ZL)V^ 

:7'^;i/5^^, tert-:/^^;!/^":^. ^>g^;i/^^, ^^~>;i/g^:t> 

*3 <t :t- iJ7 5^ ;V 5=- :r /^j: O C 1. 12 T ;i/ =^ 5^ :r a ; it y ;i/ ^ ;i/ 5^ a « . 

20 r ;i'{t,iJ:T;i^<Jr -;i^S<i: ^ > :^ 5 65 T ;u C 7 ^ ; 

)V:^^)V=^:t:^^ZSi-y^JV^9-)V^:^&f^ E<07 )VC^.^7 )V^}V^^m 
€r ; ^StT;U4^ l/>S^:t=^i^St ^ 9^ 1/ > i^::^-^^ v'^B J: tKxg^ 1/ > v? :^lr 

^>'J^ )V^J^Xf-i'y^}Vti )Vi^=-)VmUE<D7 ^) }\^-^:=.)V^^;7 )V 

mm.7JV^y -r JUa <h > :h^-r O T Jl/ C T y -r ^ ; 

{£mTJU^;i/x;i/3jNx;us<ii ^ ^ )]^ x )v ^ts ~ j], . x5^;^x;^4^xJ^, n- 
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15 -;V7.;v*x;i/7 5 y 73:x;i'x;i/7iNx;i/T5 y . p.h;i'X>;^;pjjN 

x;i/7^ y *3i;?J^'::hy 5^;i/7;;i/j}>x;i/T 5 ^^t£.E^ ; ^t^^TS 7 T 
if5=-i?x;i/, \Lu-j~)V. tf^>j>?x;i/, kr^^>?-;w, x}^^: tf ^ ^ >^n;i'. 
jfc^rtr^U >?x;i/. ^tJPtJnU;!/, 5^^^r;i'jj^u 5^h^k}«n=i-y U x;i/, 

20 *0^-r^S:^M^.t LT — rJ^i^ic^^*^^^'^^. $ B {c — _h <D ^ * 
25 ^VUv'xjU. yux;i., yV)V. 5^xx;i/, ^>y^xx;i/, if^x;i/. -i* 

y '^>i/7 5x;i/, :t=^^-y-yu y :t^ii-yu ji^, ^>y:7^:n;i', -r > 
^>y^7yj;u, ^y^+i-u;i/. h n^y u 2,3->?kHa 
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[2,3 -a] fcfU>^;i'. [b] t!^^i^-;i/, i7n^-;p. -r y 

F'j;^, -ry4^y'j;i/, i . s -^>v^y:t^y u ;i/*5j;at i ,4 -^>y'>^;r 

^: e> a ti "5 — o ® ^TBUfe S tlT Vi T J: o 

u7 7)\^m.m7}v^)v^n.Eis^<bm\tn^~'o^^(om'r:^^ 
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^^^•r^T(0&^^^. m^it. ;^9-JV. x5^;i/, ynfc!;p, -fyynt!;i/, 
1,1 -e^p<5^;wr?'n tf;i/, ^ )V ^ ^ tevt--:r^)i, fs^ ^a)^m.r ; 

y:i:=.Jl:^^n')-y^)UfS:E(DT^J-)l^;^>-J)\y. y -)V ^ ^ }l . h 

:i;i/:fect:yf 2 -7^ h^fc: K □ 7 ^ <i: ® -^i?^;!®^^!?:* : 2,2.2 - h 

10 V i7 uu jL^}Vi^E(D/\uy y -^m.T : 2 - ( h u p< ^jPv' u 

t! :t ;i/ :r =^ p< 9^ ;i/ :fe J; L/? H P -r ;i/ :r =^ 5^ ;i/ /^cC £ T S> :r ^ - 

^lt^^ic-'(smT;i/4^;w* ; i7 u jvfsi ^ (D ^ u T )vm : ^ h 

15 ^i^;^^JV. h^^^S/X h ^^S/jjCg^;!/:^^;^^ 2 - ( h U ^ U X h ^ 

f3iE<D7 V —jv^^-i&mr Jv^ji^M ; 1,1 2 -yp^x;^, 

^^;i/->u;i/> h ^) )]/ }v . h u y yp tf;!/-> u vx5^;u-i' y :/ 
y X x;i/ ij iP^s i tert-y^^JP ^ N ^ -> y X -> u )Vis. Ecnm. 
25 k H P^->;i/^m»t bT«.il1t© t h* P 4^ c^^m^t tT^ffi b 

^>s?;i/:4-^v':^j;i'7i^-;i/. 3 ,4 - -y ^ h ^i^^ >>';i/:t =^r v';^7';i/7}^ x;i/. 
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-i^^^jl-:/n-^^->^ -f V d t}? ^ ;i/ jj? - ;i/ , -f vyg^;!/:^ 

2 ,2 ,2 - h -^a^x-h^zyti )V^=.)V. 2- (hU^9^ 
ji/'>u;u) x-h^z^ti 2- (:7x-;i/7>;i/7}^n>ii.) x h =^ ;i/ 

5 2 - ( h <j ;i^if;;^>isx:t) X h^->:^j;i/zK-jw, 2 - :7 ;i/ u 

- 1 -:^75^;^:t^'>;^7;^7}fx;^, s -^y v j\^:t=¥>^:^ y±=f-)i. 

10 }\/-^UT-\L=^}]/. :^ h^i^T-\z:^)V. y x. / ^z^T ±^ tm a < ;i/ cfe J;; 

^yV'Oi'fSiEor ->)i^m ; tert-:/5^;i/, 2,2,2 - h u /znnx^^ 

;i/:fej;U^2 - h u ^ -> u ;pxg^;i/75: ©{S^T ; T u juts 
,mT;U'Jrx;i.a ; ^ p-^ h 4^ v'^ 3 ,4 - h4^i>^>>^ 

15 H P :7 U 5^ h 5 h H □ hf ^x;i/:fe ir^T^ h ^ t \fU'^:t}£7=.)VU^(D^ 

2 h^'>X 2 , 2 , 2 - h 'J ^7 n ox h^^> 

2- ( h u ;p) xh^'>^5^ji/. 1 -x h^^v-x^^jj/^sj; 

ZM - 1 -p^ h^^S^X5^;P;^^0^£ig^T;Uni^>^-^J;Df<gii7;i' 

20 ^)U9-:t-{S:mT )U=^Jim ; ^ > X x ;i/ *5 J: p- h ;i'X >x ;^?Kx;i/ 
?5: EOi&my Jl^^JU-^J^ZST U — ;i/ - X ;i/3!fN x;i/* ; MD^'fC h U 9^;i/-> u 

teTt-:f^)Vz^:!^^)Vi^fJ)V. tert-^ ^ )V z> y x. V )V . i^y 3i=.)V 

25 t*75^#tf e,n^. 

m^-^^. m^Vi. h u ^ □ Dx h^'>;^3;i/7}?xjp, h 'jr^n^rxh^^lrv';^^;!/ 
:tl^x;i/, ^>i?)Vt=^iyt})V^=.}V. p-x b P'^>->?;W:t^~>:^7;i/3j^x;i/> o- 
:/D t^>i^;u:^=^r>';tj;i'7l^x;u. hu-) iJ/ a p 7 -ti 5^ ;i/ , 
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h U Dy-fe5F;P, 7ain;WT-fe^;i/, n^)V5.JV. Til^JU. ^>'/^ )V. 

tert-T ^ )V:t^z^tl )V:^=.JV. tert-^ h ^'>:*;i/3}?- p-^h+i^^>>? 
;i/:^4^'>*;i/#n;i/, 3 ,4 - h=^i^^>i^)l^-^=¥->tl)V^=L)V. 4- (y 
j^-)V7V) ^>i^JV:t=^zy^ )V^Z1JV. 2 - y)l^yV )l ^ :^ )V :^ :=l )V . 

y :/D3j?:^'>;^7;P/}^n;i/, :7 n -r ;i/ , y^-;i/, p-f i 

OTv'^l'S ; ^>>?;i/. i^y 3^-)U:A^JV^^-ah ^) ^ )V ti. E (D 7 )V {'^WlT )V 
^)Vm ; 2-=.h P 7 ac— 2 ,4 h P 7 xn;i/^:^;5; 

10 TU-;i/5^:^a ; ^ ^ >X;i/*c-;U:fe J; tJf p- h ;i'X > X ;U i: CD T 

u < «T u : n.n - e^^ 9^;i/T $ y ^5^i/>}^ 

p^->^>>?U7^>, 2 - k Ha=^->- 5-i^pP^>>?U^>:fe«ktK2-k 
Hp=^^->- 1 -:^:7 5^;i/^5^l/>;^HOT;W-<S5i^T;i'^U 7^>*; 3 - t H 
15 P^'> - 4 - If' J i^;l/^^^>?5:i:(D'^^^^tm^^7;^=^-U 7^>»; v'^ P 

;^7i^x;i/'>irp^>5^U7^>, 2-T-k5^;i/->i7p^^i>U-x>*cfcDC3,3 
20 «5^7;i'--fa,m7';i^=i^;i/7}KX7}v ij ; 5 -7^ 2 -;t^y- 2 h- i , 
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h U >^5^;i/T5 >> t!Uv>, N,N- $^p<.g^;i'7n U N-p^5^;Hf^U 

uti^>. >'^>5?;i/T5 >, N-^>>^;i'- i8 -:7x^5^;i/T5 >, i-x 
17 X :^ $ >:fe <j; N, N'- i?^ > >?;i'X9^ > >^ 7 5 ^ ©-^^m W^iiS 

^BJ«, ■€-tie.-r^T©Stt#:<&^^U, Sfez»c5B3«^, ^iifn%:fe J:C5r'^T 

^5)- (A) OT;i/^;i/x-7^;i/M##:*feti^oS^: bT^f SLVi'focDfd;, 
— [1] tc::feViT> JS^Toeigl«0m'ert)-B:5&^^;^s{k-a-«^*^#frf ens. 
15 (1) R^/&tAay>m^, t;1/=^;i/», 7xx;i/»)i)^ e)®«n§»T«*fe$ 

j;viT;i/=^^;i'», *fe«R«*3 j;t;^R'';{>«^ne.5{>^i^'&T^^^M?t-i^ic7a: 

20 1 ; n ;5t2 ©T;I/^;^X — 

M^mf£<t^<^<DmU. {^yV [b] 5^;t7x>- 5 --I-;!/) -2- [2 

- (N,N- v'x9^;i.T5 /) xh4^>/] XiS' y-;i/T?ab§o 
(2) R^ 7&v\n>^>M^^ t Hn^r'>;i/a-ea^$tLTViT%J:«^iT;i'=^;i^ 

j;Vi^>\/5^xx;w^^fcJ*'^>V7^r.;i/a ; R2 7&t7jc3^M^ ; R'j&Vn ay 
>I^?, TJHi:^^'>S%> u < ttx h D^trK^^nxviTfe J:Vi7xx;i/a, 
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Mi^mUit^mcDmU. 2 - [[3 - (2-^>V [b] =^:ty :r.> - 5 - 

5 (3) R^3&tApy>M^. 7)v^}v^. y x.=,}vmii^^m.\tn^^-^wm^ 

R''*fe«R*;0^t: H ■fSK $ nx v^T J; T 5 y 

'B.*ti^^n^t)^i^^t^^mm^ii—m\zfs.':>xi&f^-^ti^7'^'f'i^>n. tr 

*#:6^75:<t'&#lCD#iJJS, l- [2- [2- (1 - ^ > 1/9=- :t 7 x > - 5 - 

— jilsi: [1] (0 7 )v^)v:x.-^)vmmw^rc\-t^(Dm.u. #M¥3-47158. 

15 #M¥3-282880^ «lt M^4-95070> WO99/31056, WOOO/76957, PCT/JP02/ 

1082775; E\zW.m(0:)3m'r^m'&t^ Z.hi)^i:^^o 
2|s:^§gT?^ffi$n§fiK4^ (B) <07'\2.^)Vzi U >XX5^7-ifga«l^^ 

iS'iJ' U > (Tacrine) ; H^-^v?;!^ (donepezil) $ tl -5 1-79151 

20 {C|E«©rt-a-% ; UnX5^i5^$> (rivastigmine) -f^ft $ tl -5 # ^ Bg 61- 
225158 \zmM.(Dit^m ; ^ >^ ^> (Galanthamine) (Cf^^^tL-S^M 
BS 62-215527 lCfHt!c©{t'&#I ; t a. ^ U > (Huperzine) \Z^^-^n^^m 
5177082 \Z^m(Dit^m ] -i t! ^ ^ U > (ipidacrine) ; ^•±^=J)\^ 
(Zanapezil) fcft^$n^#^¥ 5-140149 IH « © -g- tl ; 7x>-trU> 
25 ( Phenserine ) ; 4^ n X 5=- ^ 5 > ( Quilostigmine ) ; > 7s ^ ^ y 
(Ganstigmine) ; X>-tJ-^ U > (Ensaculin) lc:f^^$tl-5 W092/18493 \Z. 

lEmo'fk'&i^ ; T-82 trf^^$n^<itgi¥ 5-279355 fciam o t\ cn 
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Tji:ts^T^^:*^\ mni^-^(Dm^s M'^i^aizmlx i a^rao . o.oi 

~500mg * 1 lll;6iSfClli{^:^!i-S!lLTK-¥fn««fcVi. 

10 (A) iifife^ (B) (om-^m^it. m:^mn-^n^i:fi. ca) is 

mm\zMv. (B) o.ooo5~ 1 aM^T^^o 

(A) (B) cfc 0 M^cJ:^:0>\ m^it. 

(B) <Z)Ti2:5^;i/n U >XX x ^ ~-tf S^ffitt ^fb'&tl 

15 ^3^L;i5iv^»a-ea&ntS J: "fi^il^^^ i H ^fe D o.05mg~ 

lOmg ; lf 1 B ^fc 0 lmg~120mg ; ^ U >-e. IB^^D 

*^ 5mg~200mg ; -i if ^ i7 U >-e, 1 0 ^ D 10mg~300mg ; U nT^^ ^ 
5>T, 1 B ^fe 0$?J 0.5mg~20mg-efeS. 

Sfc, ^5)- (A) jsK^ (B) ©7-lr9^;i/3 U >x;;;5^^--lf|5i 

20 i?»i4^W"rsfk-a-^<^a^f3 J; o^;fe€>;c>^, i b^^ o.oi~5oomg 

> X ;^ ^ ^ - gi $ M * -r S f b «^ t ^ ffi t> ii- .i; ^ # ffl IS <^ M 
Al : T-588 

WL-^m 2 - [[3 - (2-'^>\/ [b] ^^7x>- 5 -^;i/X h^i/) 
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it-^mAS: 1- [3- [2- ( 1 -'^>y5^^:7a:>- 5 --r;i') Xh^^i'] 

{b'&tl Bl : 
5 {L^i^ B2.: ^ i7 ij > 
it^^ CI': "r^J y 
it"^^ C2 ; SR57746A 

Ki^fk^tjAl, A2, A3^ Bl, B2 . Um^t^^ CI. 

10 

liiitt, i^^Z-^^L — X ' ' ' 7 ni?— (Jpn. J. P 

harmacol.)> ^62^. ^8lM> 1993¥ l::fBttO:^?* {C2p U Tfr o fco 

lSl6~10EOddY3^a-^':7 7. (4-5.Mi&) \zmm7)f.\zmm'^rz\t0.b% )V 

'iL)vu-7smm\zmm\^itu.m\L'tm^m.ui^^-r^o ^^z^^mz. -^^ 

20 ^K>ik^rco -eoM*^^ 1 3 {c^To 

\ ^1 

- - - 100 

{t-a-tlAl 10 - - 137 
{k-a-tlBl 3 - - 119 
'ffc-&tlB2 10 - - 127 
it^i^Al 10 {k'&^Bl 3 211 
Ib^^Al 10 ib^t) B2 10 172 

m2 

it^mq) fflfi(mg/kg) {bB-^(2) Iia(mg/kg) fex/N-f 7}?:^->7^ffi(%) 

- • - - 100 

Yt^^J A2 10 - - 114 

'ffc'&tl A3 10 - - 111 
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•ft-g-^ Bl 


3 








104 


fk-g-^fe B2 


10 








107 


it-^^ A2 


10 


fb'&t) Bl 




3 


168 


<t^m A2 


10 


<t^^ B2 




10 


172 


it-^^ A3 


10 


fb-g-ti Bl 




3 


190 


it-^^ A3 
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